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ABSTRACT 

The aim of the study was to assess the nutritional status of a cohort of elderly people living independently at home. 314 
elderly individuals were selected during general medicine examinations. The collection of nutritional data concerned the 
measurement of some anthropometric parameters (body weight, height, and BMI), the Mini Nutritional Assessment 
(MNA) and serum albumin. The average age was 72.92 ± 6.26 years with a feminine predominance (59.55%). The BMI 
was 25.63 ± 4.43 Kg·m−2 and serum albumin 36.45 ± 5.77 g·L−1. 61% of the investigated population were affected by 
chronic diseases such as: diabetes (39%). Using the MNA as a mean of screening; 46.18% of individuals presented a 
risk of malnutrition and 4.78% were undernourished. However, when the BMI and serum albumin were used; 14.01% 
and 42.35% have been considered as undernourished respectively. The MNA seems to be a more sensitive tool rather 
than the other screening parameters (BMI and serum albumin) in the assessment of nutritional risk in the elderly. 
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1. Introduction 

There are several consequences of malnutrition which are 
potentially serious among elderly individuals. The screen- 
ing and the assessment of malnutrition hazards are sel- 
dom undertaken either in institution or at home [1,2]. 

Many authors have shown the interest of diagnosing 
malnutrition and have suggested different tools for as- 
sessing the nutritional status of ageing people [3,4]. Of- 
ten the measure of anthropometric and biological pa- 
rameters is used [1]. Some nutritional parameters such as: 
the body weight, BMI and serum albumin are sufficient 
for the screening and the diagnosis [5]. Furthermore, the 
screening could be achieved using the Mini Nutritional 
Assessment (MNA) questionnaire developed by Guigoz 
et al. [6]. The MNA has been widely used in the assess- 
ment of the risk of malnutrition among different catego- 
ries of elderly people: hospitalized individuals, in preop- 
erative period, in convalescence, retirement home or at 
home [7]. 

To assess the nutritional risk in the elderly, body 
weight, height, BMI, serum albumin, and MNA were 

evaluated in a cohort of elderly people living independ- 
ently at home in Sidi-bel-Abbes city (West Algeria). 

2. Subjects and Methods 

The study lasted five months June-October 2011 in the 
Department of General Medicine of Sidi-Lahcen Health 
Center (Sidi-bel-Abbes). The protocol was approved by 
the Sidi-Lahcen Health Center Committee for Research 
on Human Subjects. The purpose of the study was ex- 
plained to all participants and investigation was carried 
out with their written consent. The investigated cohort 
was selected during general medicine examinations and 
composed of elderly individuals aged over 65 years liv- 
ing at home. The exclusion criteria were people aged less 
than 65 years, disabled individuals and lack of verbal 
communication, people unable to measure their anthro- 
pometric parameters, and those who refused to partici- 
pate. 

A total of 314 individuals were selected and met the 
predefined inclusion criteria: age ≥ 65 years, both sexes. 
Doctors’ cabinets of the medical establishment in Sidi- 
Lahcen (Sidi-bel-Abbes, Algeria) served as places of 
recruitment of patients. The socio-demographic and  *Corresponding author. 

Copyright © 2013 SciRes.                                                                                  FNS 



Nutritional Status of Elderly People Living at Home in Sidi-Bel-Abbes (West Algeria) 861

anthropometric data as well as the MNA were collected 
using a questionnaire during interview session. The body 
weight was measured with a minimum of clothing using 
an electronic scale (SECA, Germany) with an accuracy 
of ±50 g. The height was measured in a vertical position, 
without shoes and heels together with a stadiometer for 
wall mounting. BMI was calculated as the weight (Kg) 
divided by the square of the height (m).The MNA score 
was calculated for each individual. The serum albumin 
dosage was done using the colorimetric method (bro- 
mocresol green) [8]. On the other hand, the chronic dis- 
eases were diagnosed by physicians. 

Concerning the BMI, categories defined by the WHO 
[9] are as follow: underweight (BMI < 18.5), normal 
weight (BMI: 18.5 - 24.99), overweight (BMI: 25 - 29.99) 
and obese (BMI ≥ 30). Malnutrition is determined when 
the serum albumin rate is less than 35 g·L−1 and/or BMI 
< 21 Kg/m2 and MNA < 17. Malnutrition is considered 
as severe when serum albumin < 30 g·L−1 or a BMI < 18 
Kg·m−2. The risk of malnutrition was assessed by the 
MNA screening score of 17 - 23.50 [5,10,11]. 

Data analysis was performed using Statview program 
5.0 (SAS Institute) [12]. Results of anthropometric pa- 
rameters, biological and nutritional index were inter- 
preted using previously established reference intervals in 
the elderly. Comparison between the two groups of gen- 
der was done using paired Student’s-t test for comparison 
of means, after checking the normal distribution of our  

sample. Simple regression analysis was used to calculate 
the correlation coefficient between variables. A signifi- 
cance level of p < 0.05 was used. Qualitative variables 
are presented as numbers and percentages. 

3. Results 

314 individuals have been recruited among them 187 
women (W) and 127 men (M) with an average of 72.92 ± 
6.26 year-old (Table 1). No significant difference (p > 
0.05) was observed between the age of women (72.40 ± 
06.08 years) and men (73.69 ± 6.45 years). 94.90% of the 
studied cohort live with their families and 5.10% live 
alone. Concerning the chronic diseases, 61% of the study 
population were affected: diabetes (39%), hypertension 
(13%), cardiovascular diseases (3%) and 6% other 
chronic diseases such as rheumatism (4%), asthma (1%) 
and renal failure (1%). The average body weight was of 
64.20 ± 12.35 kg (W: 62.15 ± 11.22 kg, M: 67.21 ± 
13.33 kg), the average height was 158 ± 9 cm (W: 153 ± 
6 cm, M: 166 ± 7 cm). The BMI was of 25.63 ± 4.43 
kg·m−2. Significant differences were noticed between 
men and women for body weight, height, BMI and MNA 
(p < 0.05). However, no significant difference was found 
for serum albumin levels between the two sexes. 

According to the WHO’s classification of the BMI, we 
found that 4.14% of the studied cohort were considered 
as underweight individuals. 40.80% were normal weight.  

 
Table 1. Characteristics, anthropometric parameters, serum albumin and MNA of the studied population. 

 
Total population 

n = 314 
Women 
n = 187 

Men 
n = 127 

Healthy (%) 39 33 48 

Diseased (%) 61 67 52 

Diabetes (%) 39 44 30 

Hypertension (%) 13 13 13 

CVD (%) 3 3 3 

Others (%) 6 7 6 

Age (year) 72.92 ± 6.26 72.40 ± 6.08 73.69 ± 6.45 

Body Weight (Kg) 64.20 ± 12.35 62.15 ± 11.22* 67.21 ± 13.33 

Height (cm) 158 ± 9 153 ± 6* 166 ± 7 

BMI (Kg·m−2) 25.63 ± 4.43 26.55 ± 4.22* 24.29 ± 4.39 

Serum albumin (g·L−1) 36.45 ± 5.77 36.52 ± 5.62 36.35 ± 5.99 

MNA 16.72 ± 7.09 17.29 ± 4.17* 15.89 ± 3.86 

MNA < 17 (%) 4.78 3.74 6.30 

MNA 17 - 23.5 (%) 46.18 52.40 37.00 

MNA > 23.50 (%) 49.04 43.86 56.70 

*
  p < 0.05; CVD: cardiovascular diseases; BMI: Body mass index; MNA: Mini Nutritional Assessment. 
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However, 39.50% and 15.61% belonged to overweight 
and obese categories respectively. 

Table 2 shows the prevalence of malnutrition when 
we used BMI, albumin and MNA as tools of screening. 
The average BMI of the whole studied cohort was 25.63 
± 4.43. Malnutrition (BMI < 21 Kg/m2) affected 14.01% 
(W: 8.55%, M: 22.04%). On the other hand, severe mal- 
nutrition concerned 3.50% (W: 1.60%, M: 6.30%). For 
serum albumin, no significant difference was detected 
between women (36.52 ± 5.62 g·L−1) and men (36.35 ± 
5.99 g·L−1). The frequency of malnutrition observed in 
the studied cohort, using serum albumin as a screening 
tool, showed that 42.35% (W: 42.25%, M: 42.52%) were 
undernourished i.e. albumin < 35 g·L−1. 12.42% (W: 
9.63%, M: 16.53%) were severely undernourished i.e. 
albumin < 30 g·L−1. Whereas, when the MNA was used 
as screening tool, it allowed us to categorize three sub- 
groups: undernourished (MNA < 17); 4.78% (W: 3.74%, 
M: 6.30%), at risk of malnutrition (17 < MNA < 23.50); 
46.18% (W: 52.40%, M: 37.00%), and without malnutri- 
tion (MNA > 23.50); 49.04% (W: 43.86%, M: 56.70%). 

The simple regression analysis showed that, in both 
sexes, the age was negatively correlated to some anthro- 
pometric parameters: height, weight, BMI, and serum 
albumin. However, it was positively correlated with 
MNA as shown in Table 3. 

4. Discussion 

First of all, this study has put diabetes in first position, as 
the most frequent disease, among the chronic diseases 
which are affecting our studies population. The high 
prevalence of diabetes (39.00%) has not been reported in 
any study according to our knowledge, and remains 
higher to that found by Bourdel-Marchasson et al. [13] 
and Muller et al. [14] who stated that the prevalence of  

diabetes, in industrialized countries, generally stabilizes 
at around of 10% after age 65. Belbraouet et al. [15] re- 
ported a prevalence of diabetes of 11.53% in a cohort of 
French elderly women. 

In women, the BMI values were similar to those found 
in Italian [16] and Spanish cohorts [17]. Though, MNA 
and serum albumin values obtained were lower than 
those reported by Lauqué et al. [18] in a population of 
elderly people living at home. 

The prevalence of malnutrition in the elderly people 
living at home, in the use of BMI as a screening tool, was 
higher in the current studied cohort compared to that re- 
ported in the literature (5% - 10%) [19,20]. Additionally, 
this prevalence was also higher in comparison to that 
found by Mowe et al. [19] and Lumbers et al. [21] in 
Norway (5.3%) and Great Britain (2%). It should be 
mentioned that the prevalence of malnutrition is more 
common among men than women (22.04% vs. 8.55%) as 
it was reported by Elasmi-Allal et al. [22]. 

Concerning the prevalence of obesity, our results have 
revealed a significant difference between W: 20.86% and 
M: 10.00%; p < 0.05. This finding is similar to that re- 
ported by ObEpi survey [23], which indicated that 
16.50% of individuals over 65 were obese. Further works 
led to similar results [13,24]. Elasmi-Allal et al. [22] 
reported an overweight prevalence of 40% in women 
living independently and Serra et al. [17] showed, in a 
cohort of elderly people living at home, that 37% of 
women and 16% of men had a BMI exceeding 30. 

Afterwards, when we used the MNA as a screening 
tool (MNA < 17), the prevalence of malnutrition was for 
W: 3.74% and for M: 6.30%. The risk of malnutrition 
was much higher than that reported in the literature [25]. 
Women were more affected (52.40%) to the risk of mal- 
nutrition than men (37.00%). These results agree with  

 
Table 2. Prevalence of malnutrition using BMI, serum albumin, and MNA. 

 
Total Population 

n = 314 
Women 
n = 187 

Men 
n = 127 

p-value 

Risk of malnutrition %     

MNA: 17 - 23.50 46.18 52.40 37.00 <0.05 

Moderate malnutrition %     

BMI < 21 Kg·m−2 14.01 8.55 22.04 <0.05 

Serum albumin < 35 g·L−1 42.35 42.25 42.52 NS 

MNA < 17 4.78 3.74 6.30 <0.05 

Severe malnutrition %     

BMI < 18 Kg·m−2 3.50 1.60 6.30 <0.05 

Serum albumin < 30 g·L−1 12.42 9.63 16.53 <0.05 

B MI: Body mass index; MNA: Mini Nutritional Assessment; NS: non-significant. 
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Table 3. Correlation coefficient between age, MNA, an- 
thropometric parameters, and serum albumin.  

 
Age 

(year) 

Body 
weight 
(Kg) 

Height 
(cm) 

BMI 
(Kg·m−2) 

SA 
(g·L−1) MNA

   Women    

Age (year) - −0.258 −0.170 −0.211 −0.093 0.096

MNA 0.096 −0.168 −0.150 −0.110 −0.091 - 

   Men    

Age (year) - −0.236 −0.306 −0.077 −0.200 0.216

MNA 0.216 −0.295 −0.107 −0.262 −0.093 - 

BMI: Body mass index; MNA: Mini Nutritional Assessment; SA: serum 
albumin. 

 
those found by Kézachian & Bonnet [26] who observed 
in a population of elderly people living at home, that the 
prevalence of risk of malnutrition using the MNA as a 
screening tool was higher in women than men (19.8% vs. 
13.6%). 

As for screening of malnutrition using serum albumin, 
the prevalence was similar in both sexes (W: 42.25% M: 
42.52%).Severe malnutrition was higher in M: 16.53% 
than W: 9.63%. The prevalence of severe malnutrition is 
higher in our elderly people living at home comparing 
with literature data [27]. 

In agreement with Vellas et al. [28], the MNA was 
correlated only with age of patients. Whereas, no correla- 
tion has been noticed between MNA, the anthropometric 
parameters, and serum albumin. These findings arein 
agreement with those found by Chumlea et al. [29] and 
in disagreement with Salleti et al.’s findings [30]. In both 
sexes, the anthropometric parameters and the serum al- 
bumin were inversely correlated with age of individuals. 
While, in older individuals (>85 year-old) values were 
lower. These results agree to those found by Belbraouet 
et al. [15]. BMI was inversely correlated with age of W: 
−0.211 and M: −0.077. This was confirmed by Tavitianet 
et al. [31] who showed among 251 elderly French indi- 
viduals that BMI was inversely correlated with age. 
Launeret al. [32] reported that the average BMI tended to 
decrease significantly with age. 

Concerning serum albumin, it was inversely correlated 
with age in W: −0.093 and M: −0.200.These results agree 
with those of Klonnoff-Cohen et al. [33] in a US popu- 
lation of elderly men and women living at home. 

It is well known that the prevalence of nutritional risk 
and malnutrition vary according to the screening tool 
used aiming to identify people at nutritional risk or un-
dernourished so they can benefit from medical care [26]. 
In the current study, the use of MNA, as a tool of 
screening, was more sensitive than the use of BMI and 
serum albumin in the detection of people at risk of mal-  

nutrition. This was confirmed by Vellas et al. [34] and 
Guigoz & Vellas [35], who showed that the MNA was 
more sensitive than serum albumin in the detection of 
individuals at risk of malnutrition. Tavitian et al. [31] 
reported that the MNA seems to be a good indicator 
since it is clearly correlated with the levels of serum al-
bumin. However, albumin seems to be a more relevant 
marker than BMI in screening undernourished patients 
(42.35% vs.14.01%). 
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